
 

 

Marine Life Protection Act Initiative 
Public Comments Submitted  

through March 10, 2010 



From: mark taylor 
Sent: Tuesday, March 09, 2010 11:18 PM 
To: MLPAComments 
Subject: what happens later?  

Dear MLPA, 
  
I'm curious.  With all the talk of monitoring and adaptive management of MPAs, what is 
the process for changing anything?  Would there be public hearings if it's determined that 
an MPAs designation should be changed or its boundaries adjusted.  And who evaluates 
the results of the monitoring?  Will the SAT still be in existence 5 or 10 or 20 years from 
now?  Is there still a place for community involvement after the RSG process, or does it 
all become DFG's show?   
  
I understand you guys will disappear as an entity when the process is over.  You've done 
your best to outreach through it all, but what happens when you're gone? 
  
Mark Taylor 
 











From: Allen Sansano 
Sent: Monday, March 08, 2010 4:30 PM 
To: MLPAComments 
Subject: BRTF Field Trip Mar 2 .. guidelines for participation 

During the portion of the field trip at Pacific Rim Seafood, kayak anglers were invited to 
talk to the BRTF.  At the time of the discussion, Samantha Murray asked questions and 
interjected her comments at her own leisure.  Are there any sort of guidelines as to who 
can participate during these sessions?  Samantha Murray is not involved in the North 
Coast MLPAI in any official capacity nor does she represent kayak fishing interests.  Her 
questions were obviously very leading with a particular anti-fishing message in mind.  I 
think it was highly inappropriate for her to intrude on OUR time to discuss OUR issues 
with the BRTF. 
 
-Allen 



From: allen.sansano@gmail.com [mailto:allen.sansano@gmail.com]  
Sent: Saturday, March 06, 2010 7:09 AM 
To: MLPAComments 
Subject: SAT Questions 

1) The SAT presentation, "MPA Size and Spacing Guidelines and Evaluations for the 
MLPA North Coast Study Region" 
(http://nrm.dfg.ca.gov/FileHandler.ashx?DocumentVersionID=29793) has 3 pages of 
charts at the end that is footnooted with the comment "Moffitt et al. (in review)". This 
paper and work is NOT available to the public at this time, as it is "in review", and 
therefore is NOT Best AVAILABLE Science since it is not available. 
 
2) What is the definition of "Best Available Science" that the MLPA is using? 
 
3) As part of the SAT meetings, is there any subgroup working on Gap Analysis, 
basically identifying any and all shortcomings in the science being used? 
 
4) All the presentations at the SAT are lacking in references to the actual work that the 
"science" is based on. For the record, can the exact research (published findings and 
source funding) be added as reference to all science presentations and decisions based on 
that research? 
 
-Allen 



From: Hawk Rosales 
Sent: Wednesday, March 03, 2010 12:36 AM 
To: Roberta Cordero; Cathy Reheis-Boyd; Atta Stevenson 
Cc: Cindy Gustafson; Meg Caldwell; Virginia Strom-Martin; Jimmy Smith; Greg Schem; Bill 
Anderson; Ken Wiseman; Melissa Miller-Henson 
Subject: Tribal Field Trip 

Dear Roberta and Cathy: 
 
Thank you for your response on this subject.  Might the Blue Ribbon Task Force consider 
a July field trip to the Sinkyone Wilderness coast--hosted jointly by InterTribal Sinkyone 
Wilderness Council and our partner California State Parks to showcase our collaborative 
work in stewarding and restoring this important coastal/marine ecosystem?  Our Council 
owns and manages the 3,845-acre InterTribal Sinkyone Wilderness containing the upper 
and middle reaches of 7 coastal watersheds of critical biological and cultural importance 
along this remarkable wilderness coastline.  We also assist in the stewardship and 
rehabilitation of the adjacent 7,250-acre Sinkyone Wilderness State Park which contains 
the extreme lower reaches of these watersheds. 
 
If you like, I can talk to our board of directors and with our friend and colleague Steve 
Horvitz, Superintendent of State Parks' North Coast Redwoods District, to see how this 
might best be arranged. 
 
Roberta, awhile back I emailed you the link to our InterTribal Sinkyone Wilderness page 
on the "State Parks Partners" website.  I have attached this link again to share with the 
other BRTF members so they can learn more about our Council's cultural-ecological 
conservation work:  
http://www.parks.ca.gov/pages/795/files/07%20caspp%20natural%20resource%20partne
rs.pdf 
 
Also, here is the link to our page at the Trees Foundation, where you can find additional 
links to a number of articles we have written about Native conservation and restoration 
work:  http://www.treesfoundation.org/affiliates/specific-22 
 
In upcoming days, our Council will be providing you and the other BRTF members with 
more information about our developing position and recommendations on Tribal 
prerogatives and uses relative to the MLPA Initiative.  We also hope to more fully 
acquaint you with our work to protect, preserve, and restore the spectacular Sinkyone 
coast, which--by the way--is home to an endemic and very colorful variety (or possibly 
subspecies) of coastal stream resident trout that has been examined and analyzed by fish 
biologists. 
 
Below is one of my photos of the "Lost Coast" of Sinkyone, taken from Bear Harbor 
looking toward the Anderson Cliffs and the mouth of Wolf Creek.   Those cliffs are 
around 1,000 feet high.  However, we have the ability to access by vehicle some of the 
remote areas of this coastline for small groups of visitors focused on conservation work. 
 

http://www.parks.ca.gov/pages/795/files/07%20caspp%20natural%20resource%20partners.pdf
http://www.parks.ca.gov/pages/795/files/07%20caspp%20natural%20resource%20partners.pdf
http://www.treesfoundation.org/affiliates/specific-22


All the best, 
Hawk 
 

 
 
Hawk Rosales, Executive Director 
InterTribal Sinkyone Wilderness Council 
P.O. Box 1523 
Ukiah, CA  95482 
Phone: (707) 468-9500  Fax: (707) 462-6787 
intertribalsinkyone@sbcglobal.net 
 

 
 
On Mar 2, 2010, at 6:44 PM, Cathy Reheis-Boyd wrote: 
 
 

Great idea! I would really enjoy that.  
 
........................  

mailto:intertribalsinkyone@sbcglobal.net


Catherine Reheis-Boyd  
Western States Petroleum Association  
President  
Work (916) 498-7752  
Cell (916) 835-0450 

 
 

From: Roberta Cordero  
To: Atta Stevenson  
Cc: Hawk Rosales ; Ken Wiseman ; Megan Rocha ; Melissa Miller-Henson ; Bill Anderson ; Cathy 
Reheis-Boyd; Cindy Gustafson ; Greg Schem ; Jimmy R. Smith ; Meg Caldwell ; Virginia Strom-
Martin  
Sent: Tue Mar 02 18:40:47 2010 
Subject: Re: Fw: RE: Tribal Field Trip  
 
 
Hi Atta and Hawk, 
 
Thanks for your comments and concerns.  FYI--we had a really nice little visit with Ben 
Henthorne, his cousin, Richard Smith, and some of their young children.  Ben and 
Richard each shared about the subsistence, cultural and ceremonial events that take place 
there and all along that part of the coast.  What a beautiful place!   We were even blessed 
by having the sun come out after fearing it was going to pour on us all day. 
 
Ben and Richard talked about how the people have been going there for thousands of 
years  how important and precious it is, and how they are teaching their kids the old 
ways. 
 
The BRTF will be meeting in Ft. Bragg again in July.  I'm wondering if you and others 
would be interested in planning ahead to have a tribal meeting for that visit.  I know the 
BRTF would welcome that.  (Ken and Melissa, can we put that into the planning for that 
trip?) 
 
Atta, thank you and your brothers again for the great time I got to spend with you on 
Sunday!  I can still taste that crunchy seaweed... 
 
Blessings, 
Roberta 
 
 
 



Mon, March 1, 2010

To: Distinguished Members Blue Ribbon Task Force
Attn: Margaret Caldwell,
Ken Wiseman, Executive Director  Ken.Wiseman@resources.ca.gov
Cindy Gustafson  Blue Ribbon Task Force (including all members)
Also Mendocino County MLPA Program Facilitator Dr. Jeanine Pfeiffer
jeanine.pfeiffer@gmail.com

From: Tomas DiFiore, Board Member Albion Harbor Regional Alliance 
AHRA
POB 122 Albion CA 95410
iamtomas@mcn.org

Re: California Current Ecosystem-Based Management (CCEBM) initiative: Advancing the 
Science for Ecosystem-Based Management U.S. West Coast January 30-31 2008, Santa Cruz CA 

The Goal of EBM:
The goal of EBM is to ensure the long-term provision of the ecosystem services that humans 
want and need. Furthermore, it is now widely recognized that the continued delivery of these 
services depends on healthy, productive and resilient ecosystems. 

“A focus on ecosystem services rather than on EBM per se allows us to manage in a way that 
optimizes the delivery of multiple services, not just within a single sector, but across sectors.

“An Integrated Ecosystem Assessment (IEA), under development by NOAA, is a formal 
synthesis and quantitative analysis of information about natural and socio-economic factors in 
relation to specified ecosystem management goals within a defined region. It involves and 
informs citizens, industry representatives, scientists, resource managers, and policy makers 
through formal processes and is defined by four key steps: scoping, indicator development, risk 
assessment, and management strategy evaluation.” 

“A method under development by the CCEBM Science Advisory Committee, Science to Inform 
Ecosystem Service Trade-off Analysis (SIESTA), is an approach for achieving the management 
strategy evaluation step of the IEA. 

“While there are important scientific advances enabling improved marine management, and 
important scientific limitations that must be addressed with new research agendas, we should 
not be discussing science in a “vacuum”. There will be a need for a “procedural map” for how 
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to apply science to EBM in the real world.”
http://ims.ucsc.edu/ccebm 

1) What is the 'procedural map' (EBM) within the context of MPA designation by the MLPAi?
Can adaptive management consider humans as integral to ecosystem function and services?

2) How does the Atlantis ecosystem model for the California Current authored by Isaac Kaplan 
influence the MLPA process and monitoring assessments of MPA's?

Current Applications of US West Coast Atlantis Model are:
1.    Testing ecological indicators 
2. Setting federal (Sanctuary and Fishery Council) management in the ecosystem context 

(including state MPAs)
3. Evaluating effects of Individual Transferable Quotas (ITQs) In the future, we will use 

Atlantis to evaluate management strategies within Integrated Ecosystem Assessments. 

On the CCEBM Steering Committee is Margaret Caldwell – Stanford University;
CCEBM Project 1: Indicators of Fishing Impacts (Kaplan and Levin in press)
For fished species, remove a fixed amount of biomass annually from standing stock.
After 25 years, examine changes in ecosystem structure.

3) What indicators reveal this change?

4) How will this 25 year science parameter affect consideration of MPA closures to be re-
opened to extractive uses? How does the 5-year monitoring assessment fit in? Will the 5 year 
IEA lead to re-opening closed areas? 

5) Please explain the relevance to MLPA implementation, monitoring, and enforcement, of 
item #2 of the Atlantis Ecosystem Model Current Applications: Setting federal (Sanctuary and 
Fishery Council) management in the ecosystem context (including state MPAs). 

This may include a discussion into interactions between federal (NMS, NMFS, Fishery Councils) 
and state (MLPA, MLMA) management, MOU's, and proposed procedural roadmaps.

Thank you for your consideration of this concern. 25 year closures present a different social 
and economic impact assessment than we have prepared for locally in our communities.

Respectfully submitted for consideration to the BRTF on 1. March 2010

Tomas DiFiore
AHRA Board Member
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From: Tomas DiFiore 
Sent: Thursday, February 25, 2010 11:30 AM 
To: MLPAComments; Melissa Miller-Henson; jeanine.pfeiffer@gmail.com; 
mlpa_iteam@lists.resources.ca.gov; mike carpenter; Kevin Mc Grath; Bruce Campbell 
Subject: North Coast SAT_LOP connectivity allele models concerns_02252010 

02/25/10 

Additional comments to: 

MLPA Master Plan Science Advisory Team North Coast 'Study' Region  

Re: February 11, 2010 webinar meeting – specifically Goals 1,2 4,6 and external 
arrays now in round2 and the upcoming round3.  

Concerns and comments re: size and spacing, connectivity and allele population 
fluctuation dynamics, LOP designations decision tree of and allowed uses including 
re-classification of ALL seaweeds and algae. 

From: Tomas DiFiore 

iamtomas@mcn.org 

Albion Harbor Regional Alliance 

POB 122 Albion CA 95410 

To: North Coast Science Advisory Team 
 
MLPAComments@resources.ca.gov  

Marine Life Protection Act Initiative fx 916-653-8102  

c/o California Natural Resources Agency  

1416 Ninth Street, Suite 1311  

Sacramento, CA 95814  

Distinguished members of the California Marine Life Protection Act Initiative 
Master Plan Science Advisory Team. Once again I must apologize but I think 
continued discussion has relevant importance to North Coast Marine planning 
(MPA's & EBM, adaptive management, replication guidelines, bio-economics) and 
human impacts that are assumed according to levels of commercial and/or 
subsistence and recreational harvest methods of Edible Seaweed and Sea 
Vegetables, Edible Algae and Edible Bull Kelp. 

mailto:iamtomas@mcn.org
http://www.albionharbor.org/
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These additional comments follow the 02 11 2010 comments I submitted to the 
SAT and which presented on pages 8, 9, and 10 - four questions which were 
preceded by specific source data for comparisons of theory and practice. I Thank 
You All in earnest and applaud your decision to make the LOP decision tree MPA 
specific and a living document along with the North Coast Regional Profile 
document. 

This document poses 7 concerns and contains 18 pages including this cover page. 

First question is on bottom of p11. 

Thank you all Science Team Members 

Respectfully Submitted 
Tomas DiFiore 
Albion Harbor Regional Alliance 
Commercial Seaweed Harvester 
Ocean Harvest Sea Vegetable Company 
 



02/25/10
Additional comments to:
MLPA Master Plan Science Advisory Team North Coast 'Study' Region 

Re: February 11, 2010 webinar meeting – specifically Goals 1,2 4,6 and external arrays now in 
round2 and the upcoming round3. 

Concerns and comments re: size and spacing, connectivity and allele population fluctuation 
dynamics, LOP designations decision tree of and allowed uses including re-classification of ALL 
seaweeds and algae.

From: Tomas DiFiore
iamtomas@mcn.org
Albion Harbor Regional Alliance
POB 122 Albion CA 95410

To: North Coast Science Advisory Team
 
MLPAComments@resources.ca.gov
Marine Life Protection Act Initiative fx 916-653-8102 
c/o California Natural Resources Agency 
1416 Ninth Street, Suite 1311 
Sacramento, CA 95814 

Distinguished members of the California Marine Life Protection Act Initiative Master Plan 
Science Advisory Team. Once again I must apologize but I think continued discussion has 
relevant importance to North Coast Marine planning (MPA's & EBM, adaptive management, 
replication guidelines, bio-economics) and human impacts that are assumed according to levels 
of commercial and/or subsistence and recreational harvest methods of Edible Seaweed and Sea 
Vegetables, Edible Algae and Edible Bull Kelp.

These additional comments follow the 02 11 2010 comments I submitted to the SAT and which 
presented on pages 8, 9, and 10 - four questions which were preceded by specific source data 
for comparisons of theory and practice. I Thank You All in earnest and applaud your decision 
to make the LOP decision tree MPA specific and a living document along with the North Coast 
Regional Profile document.

This document poses 7 concerns and contains 18 pages including this cover page.
First question is on bottom of p11.
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The Evolution of NC 'Study' Region LOP Designations and Decision Trees - excerpts from:

California Marine Life Protection Act Initiative Draft Methods Used to Evaluate MPA Proposals  
in the MLPA South Coast Study Region Draft Revised September 25, 2009

and the 
California Marine Life Protection Act Initiative Draft Levels of Protection in the North Coast  
Study Region Revised December 10, 2009

and the
Briefing Document C.1: Evaluation Methods for the MLPA South Coast Study Region:
Updates to Chapter 3 - Protection Levels (Draft revised)

SAT briefing document, agenda_100609c1.pdf   was cited in comments made on 02 11 2010.

Allowed Use: Giant kelp (hand harvest)

LOP Designation: MODERATE

Does proposed activity alter natural habitat directly?
NO doesn't damage the substrate, per se

Is abundance of any species likely to be significantly different in the MPA relative to an SMR?
YES - kelp doesn't move

Is habitat alteration likely to change community structure substantially?

Is removal of any species likely to impact community structure directly or indirectly?

Is removal of any species likely to directly alter habitat?
YES - kelp canopy FORMS habitat (notably for the juveniles of commercially important fish), so 
removing it removes habitat.

Is habitat alteration caused by species removal likely to change community structure 
substantially?
NO - under current technology and spatial harvest methods, hand harvest results in only
patchy removal of surface kelp canopy which likely does not substantially alter community 
structure.

Is the altered abundance of any species likely to alter community structure substantially?

Allowed Use: Giant kelp (mechanical harvest)

LOP Designation: LOW

02/25/10 2



Does proposed activity alter natural habitat directly?
NO - doesn't damage the substrate, per se

Is abundance of any species likely to be significantly different in the MPA relative to an SMR?
YES - kelp doesn't move.

Is habitat alteration likely to change community structure substantially? N/A

Is removal of any species likely to impact community structure directly or indirectly? N/A

Is removal of any species likely to directly alter habitat?
YES - kelp canopy FORMS habitat (notably for the juveniles of commercialy important fish), so 
removing it removes habitat.

Is habitat alteration caused by species removal likely to change community structure 
substantially?
YES - kelp provides structure for a rich and unique community, removal by mechanical
harvest extends deeper than hand harvest and removes broad swaths of canopy, changing
community structure substantially.

Is the altered abundance of any species likely to alter community structure substantially? N/A

Allowed Use: Marine algae other than giant and bull kelp (hand harvest)

LOP Designation: LOW

Does proposed activity alter natural habitat directly?
NO - doesn't damage the substrate, per se.

Is abundance of any species likely to be significantly different in the MPA relative to an SMR?
YES - kelp doesn't move.

Is habitat alteration likely to change community structure substantially? N/A

Is removal of any species likely to impact community structure directly or indirectly? N/A

Is removal of any species likely to directly alter habitat?
YES - All marine algae form habitat, so removing it removes habitat.

Is habitat alteration caused by species removal likely to change community structure 
substantially?
YES - marine algae provide structure for a rich and unique community, removal has the 
potential to change community structure substantially.

Is the altered abundance of any species likely to alter community structure substantially? N/A
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Allowed Use: Canopy forming algae
[Alaria spp. (Wakame), Lessonioposis littoralis  (Ocean Ribbons), Laminaria spp. (Kombu),
Saccharina/Hedophyllum sessile (‘Sweet’ Kombu), Egregia menzeisii (Feather Boa) and Fucus 
spp. (Bladder wrack or Rockweed)] (hand)

LOP Designation LOW

Does proposed activity alter natural habitat directly? 
NO

Is abundance of any species likely to be significantly different in the MPA relative to an SMR?
YES all species are sessile.

Is habitat alteration likely to change community structure substantially? N/A

Is removal of any species likely to impact community structure directly or indirectly? N/A

Is removal of any species likely to directly alter habitat?
YES

Is habitat alteration caused by species removal likely to change community structure 
substantially?
Yes - These species form important habitat for a variety of organisms.

Is the altered abundance of any species likely to alter community structure substantially? N/A

The 02 10 2010 document G2 Chapter 3, Protection levels (Goals 1, 2, 4, 6,) showed 
California MLPA Master Plan Science Advisory Team
Methods Used to Evaluate MPA Proposals in the MLPA North Coast Study Region (DRAFT)
Chapter 3 and Appendix A– Protection Levels (Goals 1, 2, 4 and 6)
Draft revised February 10, 2010

1) Allowed Use     2) LOP    3) Does proposed activity alter natural physical habitat directly?

4) Is abundance of any species in natural habitat likely to be substantially different in the MPA
relative to an SMR?

5) Is habitat alteration likely to change community structure substantially?

6) Is removal of any species likely to impact community structure directly or indirectly (e.g. size
structure)?

7) Does any removed species form biogenic habitat that would be substantially altered by 
removal? 
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8) Is the altered abundance of any species likely to alter community structure through species
interactions?

9) Is habitat alteration caused by species removal likely to change community structure?

10) Substantial change in community structure?

Re:  1,2,3,4,7,9,10 #1 is the allowed use such as Bull Kelp (hand harvest) #2 is the LOP Low

Bull kelp (hand harvest) Low 
NO - doesn't damage the substrate, per se
YES - bull kelp is sessile and harvest reduces reproductive potential
YES - bull kelp forms habitat, so removing it removes the habitat. Bull kelp may be more 
susceptible to negative population impacts of harvest due to its reproductive and life history 
characteristics
YES - bull kelp beds are associated with a unique community, removing them changes 
community structure
YES - substantial change

Sea palm (intertidal hand harvest) Low
NO - doesn't damage the substrate, per se
YES - sea palms are sessile and harvest reduces reproductive potential
YES - sea palms form habiatat and do not easily disperse to areas from which they have been 
removed
YES - sea palms create a unique habitat that supports a diverse community assemblage
YES - substantial change

Turf algae (intertidal hand harvest) Moderate
[Porphyra spp. (Nori, Laver),
Ulva spp. (Sea Lettuce), Chondrocanthus/Gigartina exasperata (Turkish Towel) and 
Mastocarpus spp. (Mendocino Grapestone)]

NO - doesn't damage the substrate, per se
YES - all species are sessile
NO - Does any removed species form biogenic habitat that would be substantially altered by 
removal?
NO - Though these species provide some habitat for small organisms, they do not form 
substantial canopies and thus their removal is unlikely to substantially alter community 
structure. Is the altered abundance of any species likely to alter community structure through
species interactions?
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Canopy forming algae (intertidal hand harvest) LOW
[Alaria spp. (Wakame), Lessonioposis littoralis.
(Ocean Ribbons), Laminaria spp. (Kombu), Saccharina/Hedophyllum sessile (‘Sweet’ Kombu),
Egregia menzeisii (Feather Boa) and Fucus spp. (Bladder wrack or Rockweed)]

No
Yes - all species are sessile.
YES
YES - These species form important habitat for a variety of organisms.
YES

After the LOP designation, the quantifiers are grouped into 5 orders.
ORDER 1 3
ORDER 2 4, 5
ORDER 3 6, 7
ORDER 4 8, 9
ORDER 5 10

The SAT, North Coast, 17 Dec 2009 Conceptual Model for Determining LOP is at the top of 
the next page followed by the revised document shown during the 11 Feb 2010 webinar:
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There is no "equilibrium", there is random drift with no stability until one or another (neutral) 
allele is fixed. 

Key Points Regarding Genetic Drift – Size And Spacing
Allele Frequencies fluctuate at random  but eventually become fixed 
Similar sub populations will diverge in allele frequencies and may eventually become fixed,

The probability at any time that an allele will become fixed equals the frequency of the allele 
at that time.

These statements all refer to statistical expectations as most probable outcomes, rather than 
deterministic predictions. 

The 'rate' at which the events occur is greater in small populations The size that matters is the 
effective population size.

THE QUESTION - Submitted and as posed on 02 11 2010 webinar the neutral allele model and 
size and spacing: 

1) Have minimum populations (size) been established for marine ecosystem primary producers? 
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Continuation of comments on kelp related to today's subjects speaking from the view of a 
seaweed harvester I have a lot of concerns regarding the model outputs described earlier and 
also the neutral allele model with the finite population size the supplemental connectivity 
metric.

“My reasons are that most of the time we look at increases in biomass to reflect ecosystem 
function as levels of productivity, but actually biomass measurement is a proxy for these 
measurements. In particular with seaweed, my knowledge is from the perspective of seaweed, 
the highly productive communities that are the primary producers at their near climax state 
would not show up in the productivity models because of the way it would appear – (cell loss, 
herbivory).”

“We hear tallies of edible algae and they are not weighted across age class, species, or site 
distribution. This in particular includes the canopy forming algae.”

“In the NCC Study Region, the Evaluations and Benefits to Seabirds and Waterfowl from 
proposed MPAs, does not mention (at all) any impacts to foraging habitats such as kelp, or any 
type of edible species of seaweed or substrate. Even though harvest of kelp and edible algae 
species was considered and given MPA LOP, impacts to species (as forsging habitat, etc) was 
not even mentioned. This leads me to believe impacts to these habitats and their ecosystem 
function and services including structure, are minimal if they exist at all - given current harvest 
schedules (regimes) including the winter storms and annual life cycle of said habitats.”

Regarding the connectivity modeling: All these allele frequencies they fluctuate at random and 
they eventually become fixed.

But the probability at any time, that they become fixed is only their frequency.
So basically what we are talking about here is statistical expectations in all these models as 
probable outcomes, rather than deterministic predictions.

Just to clarify the first question into 2 parts:
1) Have minimum populations (size) been established for marine ecosystem primary 

producers regarding these probable outcomes and fluctuation rates and using what 
distance measurements, (area or linear) as model inputs?

2) What site specific and species specific quantifiers were used to map results from neutral 
allele modeling in the marine ecosystem of the North Coast Study Region including 
drift, wave energy potential and natural disturbance rates?

The following 4 pages sets up rationale based on Peer Reviewed studies from California to 
Washington State on (Sea Palm) Postelsia palmaeformisn Alaria, and Laminaria which may be 
applicable to the LOP by Allowed Use of the Hand Harvest of Bull Kelp in the North Coast 
Study Region. The rationale is followed by several questions regarding size and spacing, neutral 
allele modeling, genetics, dispersal, connectivity, and MLPA MPF Goals 1, 2, 4, 6 regarding 
Habitat Replication and the Marine Ecosystem Primary Producers including but not limited to 
Bull Kelp and other Edible Algae harvested in the North Coast 'Study' Region.

02/25/10 12



Small-scale genetic structure in the sea palm Postelsia palmaeformis
Ruprecht (Phaeophyceae) Marine Biology (2006) 149: 731–742

Received: 19 April 2005 / Accepted: 4 January 2006 / Published online: 8 February 2006

Using nine microsatellite markers, evidence of genetic structure in a marine kelp, the sea palm 
Postelsia palmaeformis Ruprecht, was examined in the vicinity of Cape Flattery, Washington 
state, USA (48# 24¢ N, 124#44¢ W). 

Genetic clustering analysis implemented without reference to geographic structure strongly 
suggested that a number of distinct genetic clusters existed among the 245 plants sampled in 
August in the years 1997–2001. Subsequent analysis showed that clustering was associated with 
geographically defined populations both among (km scale) and within (m scale) sampling sites. 

Analysis of geographically defined populations revealed significant genetic differentiation 
among populations of plants as little as 5 m apart, evidence of genetic structuring at even 
smaller scales, and a sharp increase in Fst across populations separated by up to 23 m. Fst 
values were also high and approximately unchanging (Fst=0.470) for populations separated by
greater distances (up to 11 km), consistent with a scenario of rare* dispersal by detached, 
floating plants carried by variable currents. The results corroborate natural history observations 
suggesting that P. palmaeformis has extremely short (1–3 m) spore dispersal distances, and 
indicate that the dynamics of sea palm populations are more affected by local processes than
recruitment from distant populations.

Populations weakly connected by migration are expected to exhibit genetic differentiation at 
neutral alleles as a result of genetic drift, usually quantified by an index describing the expected 
probability that different alleles are fixed in different populations Therefore, if life history 
patterns determine the degree of movement among marine populations, we would expect 
stronger population genetic differentiation at smaller scales in species with relatively low 
dispersal rates and short planktonic durations of their reproductive propagules.

Factors other than dispersal ability, however,  may also affect patterns of genetic structure 
(Coleman and Brawley 2005). 

Although the duration that a propagule spends in the water column may be a general 
predictor of population structure (e. g., Waples 1987), at least two additional factors may be 
important. First, larvae or spores may have behaviors or adaptations that reduce gene flow
relative to plankton passively dispersing in currents (Santelices 1990; Shulman and Bermingham 
1995; Swearer et al. 1999; Jones et al. 1999). Second, a number of marine organisms can be 
transported as fertile adults through rafting (e. g., Dayton 1973; Worcester 1994), resulting in 
less genetic differentiation than would be expected based on the nature of the reproductive 
propagules. For example, in the ecologically and economically important kelps, both adults 
and spores may have differing probabilities of long-distance dispersal and corresponding 
differences in genetic structure (Coyer et al. 1997; Kusumo and Druehl 2000). 
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The main dispersal mode for kelp is via meiospores, which exhibit a short-lived dispersal mode 
generally with a maximum swimming period of 72 h (Reed et al. 1992). Spores can continue to 
photosynthesize and be viable for longer periods (Kain 1964; Reed et al. 1992), however, and 
for those species having positive buoyancy because of pneumatocysts or hollow stipes, 
dislodged macrophytes may transport spore-bearing tissue (e.g., Deysher and Norton 1982). 
Disentangling the roles of multiple modes of potential dispersal is therefore important. Here, 
we report an analysis of genetic structure among populations for a marine kelp, the sea palm 
(Postelsia palmaeformis Ruprecht).

Postelsia palmaeformis occurs widely in the intertidal zone of rocky wave-swept shores of the 
northeast Pacific Ocean from Monterey Bay, California to the northern end of Vancouver 
Island, British Columbia (Abbott and Hollenberg 1976), where it grows in dense populations
that exhibit some of the highest productivity rates known (Leigh et al. 1987). 

P. palmaeformis is an annual that undergoes an alternation of generations, with a conspicuous 
diploid sporophyte stage during the summer and a microscopic haploid dioecious gametophyte 
stage during the winter. 

The sporophyte produces flagellated  meiospores that are released into the sea (Paine). Dayton 
observed that heavy sporulation occurred in P. palmaeformis when the plant was exposed 
during low tide. Therefore, P. palmaeformis is thought to have low dispersal capabilities, 
typically limited to a maximum of 1 to 3 m from the parents based on observations of 
interannual spatial locations of unmanipulated populations, population removal experiments, 
and invasion of cleared plots adjacent to natural populations (Dayton 1973; Paine 1988; R. T. 
Paine personal communication; JTW and CAP unpublished data).

Hence, we would predict strong genetic structuring of P. palmaeformis populations on a small 
scale. However, sporogenous plants that are ripped from the rocks by waves (Paine 1979) can 
float via currents to a distant spot and drop their spores, raising the possibility of an important 
alternative mechanism of migration. Furthermore, although male and female spores look 
identical and the next generation of sporophytes develops from the site of female gametophyte 
settlement, it is possible that male spores differentially travel greater distances or that P. 
palmaeformis sperm can travel some distance throughout the water column like ascidian
sperm (e.g. Grosberg 1991; Yund 1995), thereby increasing gene flow. Coyer et al. (1997) used 
RAPDs and M13 fingerprinting to examine the genetic structure of P. palmaeformis populations 
<1 to 250 km apart in Central California (Coyer et al. 1997). 

They found strong evidence for differentiation among populations 16 and 250 km apart, and 
some evidence for genetic differentiation among populations as little as 25 m apart when using 
M13 fingerprinting but not when using RAPDs, due to the different power of resolution of the
methods. The limited number of populations examined (3) and low sample size per population 
(3–4) could not provide strong resolution of the pattern of differentiation with distance at 
smaller scales (<25 m). Here we use microsatellite markers to explore smallscale population 
structure in P. palmaeformis. 
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Aside from providing basic information on the population structure of this ecologically 
significant kelp, this information is of use in addressing the scale of dispersal and the probable 
success of restoration programs for sea palm metapopulations. This is important because the 
sea palm is harvested in some areas (Kalvass 1994).

Populations separated by as little as 5 m had genetic differentiation (Fst) values significantly 
greater than zero. Furthermore, individuals within small-scale populations were significantly 
differentiated, consistent with population structure at smaller spatial scales than those sampled 
(a ‘‘Wahlund effect’’). We interpret these patterns as resulting from low dispersal. Theoretically,
vegetative reproduction could also contribute to such a pattern. Vegetative reproduction of the 
sporophyte is not known in P. palmaeformis and our genetic data do not support the most 
plausible mechanism, budding multiple stipes with fronds from the same holdfast, because
plants collected from the same tangle of holdfast were not more genetically similar compared 
to individuals with clearly separated holdfasts at the patch scale

Inbreeding can increase homozygosity among individuals beyond the effects of drift alone.
Ecologically, inbreeding generally is associated with limited dispersal of offspring and gametes. 
In P. palmaeformis, there is no evidence for alternative mechanisms such as an active behavioral 
preference for mating with siblings or strong outbreeding depression. Given the small spatial 
scales over which P. palmaeformis appears to disperse, the small population sizes necessarily
contained in small areas, and our ability to start experimental sea palm populations from a 
single individual (Paine 1988; J. T. Wootton and C. A. Pfister, unpublished data), selfing 
probably occurs to some extent in this species. 

However, the extent to which spore dispersal versus adult transport drives genetic structuring is 
unknown for any seaweed species and will be possible only with extensive individual sampling 
and mapping. Analyzing shifts in the pattern of isolation by distance over a range of scales, as 
we have done, provides some insight into this issue when combined with knowledge of 
general dispersal modes in different life stages of a species. Within sites, we found a significant 
positive relationship between genetic differentiation and distance up to a distance of 23–33 m. 
Although isolation by distance is the expected result for a species with relatively limited 
dispersal, the evidence supporting isolation by distance in marine organisms is mixed.

Our study of P. palmaeformis indicates isolation by distance over relatively short scales (within 
sites), but no such pattern at large scales. This pattern is consistent with the two hypothesized 
modes of dispersal in this species, because the scale at which the break occurs corresponds well 
with the scale of geographical habitat breaks between potential sea palm habitats (i.e. discrete 
intertidal rock benches).

Within rock benches, short-distance spore and gamete dispersal would be expected to produce 
a slow diffusive spread of genes through the population as gametophytes mate with close 
neighbors, causing closer sites to be less differentiated than more distant sites. Dispersal 
between rock benches, however, probably requires dispersal of detached reproductive adults 
via drift, which is more likely to produce haphazard dispersal patterns with distance given the 
inconsistent directions of nearshore currents. Reusch et al. (2000) report a similar pattern for 
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western European populations of the seagrass Zostera marina, with a break at around 2,000 
km, but the cause of this pattern is currently unclear. As more genetic data on population 
structure in marine algae become available, we can assess whether isolation by distance is 
exceptional or typical for these taxa.

In contrast, there is weak or little evidence for a relationship between geographic distance and 
Fst (genetic differentiation values) in other macroalgae, including the kelp Alaria marginata 
(Kusumo and Druehl 2000), the fucoid F. spiralis (Coleman and Brawley 2005) and the green 
alga Cladophoropsis membranacea (van der Strate et al. 2003), patterns that might be ascribed 
to some combination of historic variability in current regimes or present day gene flow and 
genetic drift. The limited dispersal of P. palmaeformis strongly indicated by our findings has 
several implications. 

First;
We might expect negative effects on genetic variation in local populations, which might reduce 
population performance. Such limited dispersal, however, might strengthen the likelihood of 
local adaptation if sufficient genetic variation is present. 

Second;
The population dynamics of this species should be strongly influenced by local processes 
including intra- and interspecific interactions, rather than through large-scale recruitment-driven 
fluctuations. Because other organisms share the limited dispersal capabilities of P. palmaeformis, 
this situation may apply to a number of other marine benthic species. As these species interact 
with long-distance dispersers such as mussels (Paine 1979), however, recruitment from remote 
communities may still affect P. palmaeformis dynamics indirectly.

Hence, the development of multispecies theory accounting for regulation of populations at 
multiple scales may be necessary to understand the dynamics of benthic communities, and may 
produce some unexpected patterns. Finally, limited dispersal is of importance in the context of 
harvesting this species (Kalvass 1994). Reduced population size through harvesting may result in 
reduced local genetic diversity through enhanced genetic drift, and the loss of beneficial alleles 
may not be replaced because of low dispersal from other populations. Additionally, if 
overharvesting drives local populations extinct, the extremely limited dispersal documented 
here makes repopulation from other sources unlikely. Hence the management of P. 
palmaeformis harvest should explicitly account for its limited dispersal lifestyle.

06KusumoetalMB.pdf
458 kb PDF

Just a few more questions!
MODEL INPUTS
     3) What would be the equivalent analysis of a “Fleet Response” to spatial abundance in 
species models of harvested Canopy and Turf Forming Edible Algae and Bull Kelp?
     4) What would be the equivalent analysis of species-specific and site specific life history 
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(growth, natural mortality, fecundity, transport, generational regeneration) used in the 
calculation of biomass, as a proxy or crosswalk to productivity models? 

MODEL OUTPUTS - ENTIRE MPA NETWORK
     5) What is the equivalent Conservation Map of larval settlement and biomass and total 
biomass (summed over entire study region, and the weighted sum across species) for each 
species of Kelp and Algae listed as a Key Habitat Type, or those that form their own habitat?

MPA BY MPA RESULTS
     6) Change in persistence?? 
Given the seasonal spatial fluctuations of marine taxa of flora in the nearshore at depths of 
10m and less where phylla response to photosynthesis is greatest and where most edible hand 
harvested species are harvested from shore, what other influences on abundance are being 
considered? 

Variables include turbidity, settlement of gametes and, recruitment/recolonization, cycles of 
seasonal weather patterns, storms, delayed reproduction, shifting substrate material (rock to 
sand in successive seasons which can greatly influence loci range), allele transport and survival 
distance/time relationships in a dynamic marine ecosystem* and any theoretically appropriate 
temporal and spatial shifting of recolonization substrate for settlement and regeneration of 
populations via reproductive propagules.
    
     7) As stated at the top of p13: Meiospores, exhibit a short-lived dispersal mode generally 
with a maximum swimming period of 72 h (Reed et al. 1992). Spores can continue to 
photosynthesize and be viable for longer periods (Kain 1964; Reed et al. 1992), however, and 
for those species having positive buoyancy because of pneumatocysts or hollow stipes, 
dislodged macrophytes may transport spore-bearing tissue (e.g., Deysher and Norton 1982).

• The dynamic of the scale of the (LME) Large Marine Ecosystem includes the nutrient rich 
upwelling along our shores and the free flowing rivers and streams within the North 
Coast 'Study' Region, strong winds and oceanic to nearshore currents, intertidal splash 
zone wave forces of high energy transfer, exposure to acidification, and sunburn.

Conservation and sustainability are default mechanisms of the current harvest of marine species 
of plants as described in supporting documentation of 01 21 2010 and 02 11 2010. Given all 
present documentation and the state of the science regarding Seaweed flora and taxa related to 
ecosystem services (function and structure) provided by the presence of habitat and key habitat 
formed by species in the NC 'Study Region', a request is made of the NC SAT to re-visit the LOP 
for all hand harvest methods of algae and kelps. 

Specific baselines of productivity and/or impacts to ecosystems services and function are not 
borne out in the size and spacing guidelines, the allele connectivity model, or the Spatial 
Bioeconomic Model Evaluation Method for the North Coast Study Region Presented to the 
MLPA Master Plan Science Advisory Team February 11, 2009 • Webinar and Teleconference by
Dr. Chris Costello, Member • MLPA Master Plan Science Advisory Team
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One final comment regarding wet weight amount of harvested edible seaweeds by age class 
and it's relationship to productivity models, and site fluctuations of abundance of biomass.

Productivity and biomass relationships used in fish population models are not necessarily 
accurate as applied to marine plant productivity or structure and relationship to ecosystem 
function and services provided by species and age class. A jump in reported harvest weight 
may be due to (age class and site) timing of harvest rather than any other parameter such as 

1. area in meters squared, 
2. number of individual plants harvested, 
3. linear distance measurement (if applicable) of harvest, 
4. number of licensed harvesters including any latencies (non-use licensed) 

As has been pointed out, there was an increase to 4,000 lbs harvested of Sea Palm Postelsia at 
Sea Lion cove in 2008. But the harvest was in July, and late by all reckoning. But this 
calculation should not be cause for concern in and of itself.

The structure at the scale of the fronds (as harvested) is coarser, wider, thicker, and longer in 
near climax age classes. The same number of plants, and same amount of area (averaged across 
several years of recorded persistence) can yield different results at different times regarding 
biomass and productivity relationships inside seasonal variability of environmental conditions 
coupled with allele frequency and transport, thus suggesting that over the last thirty years of 
local commercial and subsistence hand harvest methods, no measurable impacts have occurred. 
None, zip, zero, nada.

In the case of kelp and edible algae (seaweeds):
Aerial surveys and biomass/persistence calculations as model inputs or data field entries for 
nearshore habitat MPA design (such as is used on MarineMap) is probably the most inaccurate 
of all analyses protocols. This will be the subject of my final comments regarding source data 
and model inputs. But not for a couple days! Thank you SAT Members for your dedication.

Respectfully Submitted by
Tomas DiFiore 
Commercial Seaweed Harvester for
Ocean Harvest Sea Vegetable Company
Board Member Albion Harbor Regional Alliance

"In so far as the propositions of mathematics apply to reality they are not 
certain, and in so far as they are certain, they do not apply to reality." 

Albert Einstein
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From: thaifurn@aol.com 
Sent: Thursday, February 25, 2010 7:04 AM 
To: MLPAComments 
Subject: Sea urchin data on the north coast 

 

  1)   Pete Kalvass and Konstantine Karpov collectively have 2+ decades of urchin  
fisheries data on the North Coast.  Is there information not being utilized because it is 
not  valid? 2) By my estimation, there are 2+ million pounds of virgin urchin stocks in the 
Caspar Closures.  Countless millions in the other closure areas.  Is there a specific 
amount of sea urchin barrens/poundage you are trying to reserve, or is it the goal to just 
get rid of all commercial fishermen? (I have asked  questions in person at SAT meetings 
in Santa Barbara, other online forums, and always receive a hearty thanks,yet never any 
answers. )Mark Nicks 
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